Effects of histamine on vascular resistance and protein permeability in the isolated dually perfused guinea-pig placenta.
The possibility that histamine can affect both the vascular resistance and permeability of the isolated dually perfused guinea-pig placenta has been investigated. Change from control to histamine (2.7 x 10(-4)M) perfusion of the fetal circulation elicited a significant (P less than 0.01, paired 't' test) maximum increase of 1.17 +/- 0.14 (SEM) kPa in fetal perfusion pressure 3 min later, representing a 33% rise. This vasoconstriction was completely blocked by the H1 antagonist diphenhydramine (10(-4)M) but not by the H2 receptor antagonist cimetidine (10(-4)M). In the same experiments the clearance (calculated as the ratio of fetal to maternal perfusate concentration times fetal flow-rate) of a macromolecular tracer, anionic horseradish peroxidase from the maternal to fetal circulation was significantly increased (P less than 0.05, paired 't' test) when steady state (15-20 min of perfusion) values were compared, from 5.9 +/- 1.7 (SEM) microliter min-1 placenta-1 to 12.9 +/- 3.5 (SEM) microliter min-1 placenta-1 (n = 20) for control and histamine respectively. By contrast the steady state clearance (calculated as before) of a smaller hydrophilic tracer, 51Cr-EDTA, was not significantly affected, being 587 +/- 59 (SEM) microliter min-1 placenta-1 in control and 587 +/- 55 (SEM) microliter min-1 placenta-1 (n = 20) with histamine perfusion. When histamine was perfused simultaneously with an H1 or H2 antagonist there was no change in anionic horseradish peroxidase clearance. Electron microscopy of placentas perfused with histamine failed to reveal any obvious alteration in morphology or anionic horseradish peroxidase localisation as compared to placenta perfused without histamine. This study thus demonstrates that histamine may cause changes in the macromolecular permeability of the placenta as well as vasoconstriction of the placental vasculature.